Cyclosporin inhibition of apoptosis induced by mitochondrial complex I toxins.
The cause of dopaminergic cell death in Parkinson's disease (PD) remains unknown, but may involve oxidative stress and mitochondrial complex I deficiency. Opening of the permeability transition pore and disruption of the mitochondrial transmembrane potential are known to be common events in the apoptotic pathway. Cyclosporin A and its non-immunosuppressant analogue, N-methyl-4-valine cyclosporin inhibit the opening of the mitochondrial megachannel. Complex I inhibitors, including MPP+, are known to induce both apoptosis in cell culture and parkinsonism in man and other primates. The present study using propidium iodide and FITC-TUNEL staining to identify apoptotic cells, demonstrates that rotenone, MPP+ and tetrahydroisoquinoline induce apoptosis in PC12 cells. Apoptosis induced by these agents was decreased by cyclosporin A and N-methyl-4-valine cyclosporin. Thus, apoptosis induced by inhibitors of mitochondrial complex I is probably mediated by permeability pore opening and collapse of the mitochondrial membrane potential. This observation may allow the development of novel neuroprotective strategies in disorders that may involve mitochondrial dysfunction and apoptotic cell death.